Mono-and divalent cations regulate excitation energy distribution between the two photosystems (PS) o f photosynthesis (see reviews by Barber [1], Williams [2], and W ong [3]). Since this regulation may be of significance to the optimization of in vivo
photosynthesis at low light intensities, it deserves further study. In thylakoids, the higher activity of PS II in the presence o f low (3 -10 m M ) concentra tion of divalent cations is suggested to be due to a re duced energy transfer from PS II to I (see M urata [4] ), and to a better coupling of antenna complex II to its reaction center complex (see Arntzen and Ditto [5] ; W ong and Govindjee [6] ). Some authors have sug gested that divalent cations may also increase system II activity by activating reaction center II (Rurainski and Hoch [7] , and Bose and Arntzen [8] 
Methods
Thylakoids were prepared from the leaves of 8 -10 day old pea plants as described either by Gross [9] or by Bose and Arntzen [8] . In the first method, referred to as the sucrose-washing method, the grinding medium contained 3 Fig. 1 (a, b) shows that the initial amplitude of the 515 nm change, after single flashes, is the same for the N a + and the Mg2+ samples. This similarity in the amplitude im plies that cations do not activate the charge separa tion in PS II. Fig. 1 (c, d) (Fig. 3, middle) . With Mg2+, only a slow phase is present (Fig. 3, bottom ) . Upon further addition of 4 mM ferricyanide the sig nal without Mg2+ becomes indistinguishable from that with Mg2+. Since ferricyanide largely oxidizes P 700 chemically and is supposed to have little effect on PS II, our data suggest that most o f AA at 820 nm is due to P 700, there is no significant Mg2+ effect on it, and that P 6 8 0 + is largely re-reduced within the time resolution of our measurements, in agreem ent with previous observations [10] . Thus, the difference noted between the minus Mg2+ (Fig. 3, middle) and the plus Mg2+ (Fig. 3, bottom ) 
